Cyclocondensation of 2-(3-amino-2-cyano-1H-benzo[f]chromen-1-yl)-malononitrile (1) with β-dicarbonyles 2a-d, benzoylacetonitrile 2e, malononitrile 2f, and 3-aminocrotononitrile (9) gave the benzo [5, 6] 
Introduction
Condensed heterocyclic systems are of considerable interest not only because of their potential biological activity but also because of their versatility as synthons in organic transformation.
Thus, heterocyclic ο-aminonitrile derivatives are useful substrates for the preparation of various condensed pyridine heterocyclic systems. [1] [2] [3] [4] [5] [6] [7] A series of 1,6-naphthyridines have been demonstrated as anti-human cytomegalovirus (HCMV) activity. [8] [9] [10] [11] Furthermore, chromenes and their fused heterocyclic derivatives have attracted a great deal of interest due to their wide applications in the field of pharmaceuticals. [12] [13] [14] [15] [16] [17] In view of the above mentioned benefits and in continuation of our previous work in developing syntheses of polyfunctionally substituted heterocyclic compounds with potential biological activity, [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] we report here the utility of the 2-(3-amino-2-cyano-1H-benzo[f]chromen-1-yl)-malononitrile (1) as a building block for the synthesis of benzo [5, 6] chromeno [4,3,2-de] [1, 6] naphthyridines and benzo [5, 6] chromeno [3,4-c] pyridine with the purpose of investigating in the future their possible biological activity.
Results and Discussion
The formation of the trinitrile 1 (from the reaction of 2-hydroxynaphthaldehyde with malononitrile in 1:2 ratio) was reported in 1984. 28 Scheme 1 illustrates on the synthesis of benzo [5, 6] 
A
In a similar manner, compound 1 condensed with benzoylacetonitrile (2e) under the previous reaction conditions to yield a product formulated as 4e (Scheme 1). The structure of 4e was elucidated on the same lines as 4a-d. Moreover, a mixture of equimolar amounts of compound 1 and malononitrile (2f) reacted in refluxing ethanol and in the presence of a catalytic amount of piperidine to yield a solid product of molecular formula C 20 H 10 N 6 O (M + = 350) which may be formulated as naphthyridine 6 (route A) or pyridopyrimidine 8 (route B) (Scheme 1). The structure of 8, which was previously prepared from the condensation of 2-hydroxynaphthaldehyde with malononitrile in 1:2 ratios and in the presence of ammonium acetate, 32 was ruled out on the basis of the spectral data of the isolated product. Thus, the 1 H and 13 C NMR spectra of compound 6 revealed the absence of signals attributable to the methylene protons of 8. With the results on hand the proposed naphthyridine structure 6 is identified as shown in Scheme 1. Thus it appears that the dicyanomethyl anion attacks the cyano group of 1 yielding the intermediate 5 (route A) which by intramolecular cyclization between amino and cyano groups with partial dehydrogenation under the reaction conditions gives compound 6 (Scheme 1).
As described in Scheme 2, the 2-amino-5-methyl-benzo [5, 6] chromeno[4,3,2-de]- [1, 6] naphthyridine-1,4-dicarbonitrile (11) was obtained when 1 was heated under reflux with 3-amino-crotononitrile (9) in boiling ethanol. Depending upon the spectroscopic data the structure of compound 11 is undoubtedly confirmed. The formation of 11 can be described in terms of the initial formation of the intermediate 10 followed by its cyclization to the final product 11. 
Scheme 2
In a different type of reaction, the trinitriles 1 reacted with ammonium acetate in molar ratio 1:2 to afford 2,6-diamino-4-(2-hydroxy-1-naphthyl)-3,5-pyridine-dicarbonitrile (12) . Compound 12 was converted, in the presence of hydrochloric acid, into 2,4-diamino-5-oxo-5H-benzo [5, 6] 
Experimental Section
General Procedures. All Mps were recorded on a Gallenkamp apparatus and are uncorrected. The IR spectra were recorded on a Perkin-Elmer 880 spectrophotometer, using KBr pellets. The 1 H NMR spectra were measured in DMSO-d 6 with a JOEL Lambda 400 (400 MHz) spectrometer using TMS as an internal standard; the 13 Synthesis of 2,4-diamino-5-oxo-5H-benzo[5,6]chromeno[3,4-c]pyridine-1-carbonitrile (14) . Compound 12 (100 mg) was suspended in conc. hydrochloric acid (3 ml) at room temperature for 3 days. The product 14, collected by filtration, washed with methanol and dried, had mp > 300 °C (65 mg, 67%). IR (υ, cm 
Conclusions
We have demonstrated that the cyclocondensation of the trinitriles 1 with active methylene reagents and 3-amino-crotononitrile leads to the benzo [5, 6] chromeno[4,3,2-de] [1, 6] naphthyridines. Also, compound 1 was subjected to further transformations, which produced the benzo [5, 6] chromeno [3,4-c] pyridines.
